Academic assessment is a process in which learning outcomes are established, appropriate measurement devices are developed, and progress toward outcome attainment is monitored using criterionreferenced and norm-referenced instruments (Solomon, 1998) . The use of criterion-referenced instruments enables the assessment of outcomes relative to standards for specific learning situations and institutions (Solomon, 1998) . Criterion-referenced testing permits greater flexibility in responding to assessment questions using varying formats, such as portfolios, that reinforce responses approximating the desired outcomes. When comparisons across diverse regions and curricula are desired, normative instruments, typically referred to as standardized tests, can be used (Solomon, 1998) . Normative tests require a standardized response style, such as the multiple-choice format, that has predetermined "best" responses, which precludes reinforcing responses that approximate desired outcomes. That is, approximations of the "best" response are equally as irrelevant as obviously incorrect responses. Within academia, as class sizes and accountability requirements increase, and as computerized test banks and internet-based testing become increasingly integrated into curricula, the multiple-choice question has become increasing prevalent and will likely become the modal test item format.
Typical multiple-choice questions present varying response options to the test taker, only one of which may be selected correctly, through one of two overlapping strategies. In the first, using the process of identification, the test taker is required to select the correct response (e.g., a term) from a group of incorrect choices. In the second, using the process of discrimination, the test taker is required to select the best response (e.g., a definition) from within a group of related and competing choices. These two strategies are inherently overlapping and the boundary between them is not clearly defined. Multiple-choice tests are readily created from publisher-supplied computer test banks that can be quickly graded using machine-scored Scantron forms, or from internetbased testing services that automatically score an examination upon the completion of the test session. Both procedures provide the test taker with relatively rapid feedback on test performance. However, when feedback is limited to a summary score, the test experience is not part of the teaching process, and the test taker is not presented with an opportunity to learn from mistakes.
Examinations should assess a student's knowledge, correct false impressions, and produce new knowledge. The typical multiple-choice examination, however, requires students to answer questions without information about the correctness of their selections until the next class meeting, at best, and even then correct solutions are frequently not reviewed. If the answer form is returned without the test questions, feedback is both delayed and unrelated to the specific test questions and their correct solutions. For others, the information in some test questions may be related to other test questions, and thus incorrectly answering an earlier question (in the absence of corrective feedback) may result in incorrectly answering a later, related question-a form of "double jeopardy." Feedback has been shown to be important in learning situations ranging from academic materials (Kluger & DeNisi, 1998) to geometric illusions (Brosvic, Walker, Perry, & Degnan, 1997) . Improvements are especially prominent when feedback contains accurate information that is provided immediately whereas the imposition of a delay has yielded less consistent improvements. Delayed feedback during learning is typically associated with lowered retention scores for college students (e.g., Beeson, 1973; Gaynor, 1981; Phye & Bender, 1989; Sassen, Vonge, & Shrable, 1968 ). Hetherington and her colleagues (Hetherington & Ross, 1967; Hetherington, Ross, & Pick, 1964; Ross, Hetherington, & Wray, 1965) found that delaying feedback for 12 to 18 seconds for normal and intellectually challenged students during problem solving resulted in more errors and a greater number of trials needed to reach solutions. Erickson and Lipsitt (1960) found similar detrimental effects on children's learning when feedback was delayed for 6 seconds. The delayed feedback effect may be substantially reduced when an answer-until-correct procedure is used (e.g., Brackbill, Bravos, & Starr, 1962) , as the feedback provided in this procedure is neither delayed into nor beyond the time period during which the learner is solving a new problem.
Epstein and his colleagues recently reported on the effectiveness of an answer-until-correct testing tool, the Immediate Feedback Assessment Technique or IF AT (Epstein, Epstein, & Brosvic, 2001; Epstein, Lazarus, Calvano, Matthews, Hendel, Epstein, & Brosvic, 2002) . The IF AT was designed for use with both small and large groups of learners across a wide range of assessment situations, especially within academic settings. Participants initially evaluated with the IF AT typically demonstrate a higher degree of retention than participants evaluated with other traditional methods, a likely result of the immediate feedback provided by the IF AT answer-untilcorrect procedure which actively engages learners in the correction of initially inaccurate responses. Active involvement in the assessment process plays a crucial role in the acquisition of information, the incorporation of accurate information into cognitive processing mechanisms, the correction of initially inaccurate responses, and the retrieval of correct answers during retention tests (Epstein et aI., 2001) . These critical benefits are not manifest in more common assessment methods, especially when the traditional commercially prepared tools such as the Scantron form are used. In the present studies, we sought to evaluate the appropriateness and effectiveness of the IF AT for students in Grades 1 to 7 (Study 1), in a preschool program that included students with developmental delays (Study 2), and in a junior high school lifeskills class for children with a mild level of mental retardation (Study 3).
Study 1: Evaluation of Children in Elementary School Grades 1, 3, 5, and 7
In Study 1, we examined the retention benefits of the IF AT for elementary school students, a population that is not commonly evaluated with multiple-choice test items.
Method
Participants. Participants were 198 children enrolled at a private elementary school. They were approximately evenly distributed between Grades 1 (n = 47), 3 (n = 47), 5 (n = 56), and 7 (n = 48).
Materials. Commercially printed versions of IF AT (E3 Corporation) and
Scantron forms were used. The IF AT form is a multiple-choice answer sheet with rows and columns of rectangular answer spaces corresponding to the number of examination questions and response options, respectively (see Figure 1 ). Design and procedure. A standard grade-appropriate story that was 630 words in length was created. Each version was judged by three educators not involved in the study to be appropriately worded for the grade in which it was to be administered, an outcome supported by the teachers of the classes participating in Study 1. Stories were read to the 1 st and 3rd graders and were read by the 5th and 7th graders. Upon the completion of each story and a short period of review, the story was collected and was replaced by a 10item multiple-choice test (Test 1); all students completed a second test 1 week later (Test 2), and did so without the opportunity to review the story. The second test consisted of items that were conceptually similar to first-test questions but had been reworded. Students in each grade were randomly assigned to record their answers using either IF AT or Scantron forms during Test 1. One week later the students completed Test 2, this time all responses were made using IF AT forms so that all students would exit the examination with exposure to and knowledge of correct answers for all questions. After completing their responses, all students were provided with a questionnaire assessing their perceptions of the testing experience, with 5 questions for Grades 1 and 3, and 10 questions for Grades 5 and 7. Although the IF AT method enables the assignment of partial credit (Le., correct responding on the first attempt is assigned 100% of item credit whereas responding on the second, third, or fourth attempt could be assigned reduced percen~ages according to instructor discretion), this procedure was not used and the results described below were based upon the accuracy of initial responses.
Results
The number of correct responses on Test 2 was divided by the number of correct responses on Test 1 to provide a measure of the mean percent change in retention (see Figure 2 ). A visual inspection of Figure  2 indicates that, within each grade, students evaluated with the IF AT at Tests 1 and 2 demonstrated the highest degree of retention. Significant main effects were observed for grade, [F(1, 165) = 3.49, P = .017], test format, [F(1, 165) = 17.68, P < .0001], and their interaction, [F(3, 165) = 2.68, p = .049]. Scheffe comparisons indicated that students evaluated with the IF AT at Tests 1 and 2 demonstrated significantly more overall retention (mean: 3.52%) than did students evaluated with the Scantron at Test 1 and the IF AT at Test 2 (mean: -21%) and that students in Grade 1 demonstrated significantly higher retention scores than did students in Grades 5 and 7 [all p < .001].
Study 2: Evaluation of Preschool Children
The results of Study 1 suggest that the IF AT has utility in the assessment of elementary school children, a population that is just beginning to use multiple-choice tests. The greatest amount of retention was observed for students in 1 st grade, which suggests a prominent role for the immediate feedback that the IF AT provides for beginning students. It was of interest, then, to determine if the IF AT provides similar gains for children preparing to enter the educational system, half of whom presented with developmental delays.
Method
Participants. Subjects were 16 male and 16 female children, all within 3 months of their sixth birthday, and who were preparing to enter the educational system. These children were randomly selected from a larger pool of potential participants for inclusion in the study. The developmental standing of each child was assessed using the Developmental Observation Checklist System (DOCS; ProEd Corporation), and an equal number of children classified as either at-risk for a developmental delay or as demonstrating age-appropriate skills was randomly selected. Scores on the Vineland Adaptive Behavior Scales (Sparrow, Balla, & Cicchetti, 1984) for the delayed children ranged between the 41 st and 54th percentiles while scores for the nondelayed children ranged between the 57th and 65th percentiles.
Design and procedures. The children were introduced to the multiplechoice testing format and each child reviewed five questions. After each question, the child repeated to the test administrator the requirements of the question. This process occurred before each weekly assessment using items related to articles of clothing as a pretest to ensure comprehension of the multiple-choice testing process and the response requirements of each answer form; these data were not included in the analyses described below.
The materials used in the test items had been taught to each child during both individual (15 min per child) and group sessions (30 min per group) during the week. The lessons included the spelling and pronunciation of each item, and at the end of the 4th day of each week, a general review was held. During these sessions, test materials were reviewed for identification of and discrimination from other materials covered to date. The tests were completed in small groups of 4 to 8 children, and the children having completed the test were removed from the testing room and separated from the other children until all testing was completed. The test sessions were conducted by a program administrator who was not responsible for teaching the children.
There were five general assessments, each consisting of 10 items that assessed information presented within the individual and the group sessions. Test items included elementary vocabulary (Test 1), common environmental objects (Test 2), colors and shapes (Test 3), types of foods (Test 4), and types of animals (Test 5). The final examination consisted of two items, randomly selected, from each of the five general assessments. One half of the children in each group used IF AT forms during the five general assessments while the others used Scantron forms. The final examination was readministered to each child 1 and 3 months after its initial administration. All children completed the final examinations and its two read ministrations using Scantron forms. Upon the completion of the final examination the children were interviewed individually to determine their perceptions of the testing process. The results described below were based upon the accuracy of initial responses.
Results
There were no differences in the number of correct responses as a function of sex of the children [F < 1, P > .5], and thus the data were analyzed as a function of test format across the three test administrations. Significant main effects were observed for test format, [F(1, 60) = 75.26, P < .0001], repeated testing, [F(2, 60) = 163.69, p = .01], and their interaction, [F(2, 60) = 4.38, P = .017]. The number of correct responses on the final examination and the 1-and 3-month readministrations is presented in Figure 3 as a function of test format. Scheffe comparisons demonstrated that test scores were higher for children tested with the IF AT than were scores for children tested with Scantron forms at each test period, that test scores were higher for the final examination than for the 1-and the 3-month retests for children tested with the IF AT, and that scores declined significantly at each test period for children tested with the Scantron [all p < .001].
Prior to beginning Study 2, the developmental standing of each child was evaluated using the Developmental Observation Checklist System (DOCS). The DOCS is an observational classification system with high internal and external validity, and as a screening tool, the DOCS enables the rapid identification of children with potential developmental delays (Hresko, Miguel, Sherbenou, & Burton, 1994) . Accordingly, children demonstrating performance that was at least 25% below an age-appropriate level were classified as developmentally delayed, and the number of correct responses on the final examination and the 1-and 3-month retests is presented in Figure 4 as a function of test format and developmental standing.
A visual inspection of Figure 4 indicates that the highest scores were observed for children without delays who were evaluated with the IF AT 3.29, P = .04]. Scheffe comparisons indicated that (1) scores on the final examination and the 1-and 3-month retests were higher for nondelayed students, (2) scores on final examination and the 1-and 3-month retests were higher for students tested with the IF AT, and (3) scores on 1-and 3-month retests were higher for delayed children tested with the IF AT than for nondelayed students tested with Scantron forms [all p < .001].
Most surprising is the absence of differences between the nondelayed children tested with Scantron forms and the delayed children tested with the IF AT, which suggests the considerable compensatory advantages of the IF AT method. It is likely that the immediate, confirming feedback and the opportunity to instantly correct initially inaccurate assumptions operates during the testing process in a manner identical to the role these factors play during discrete-trial learning-one of the most effective procedures for working with special needs populations (Morris, 1994) . Additional support for the utility of the IF AT is presented in Table 1 which summarizes the conditional probabilities of correct or incorrect 
Study 3: Evaluation of Junior High School Students With Developmental Delays
The results of Study 2 demonstrate the beneficial effects of providing immediate feedback when testing with students entering the educational system, especially those presenting with developmental delays. The students in Study 2 were studying academic readiness materials, and it is, thus, of interest to determine if similar benefits would be observed for special-needs students who were learning materials related to self-help and life-skills.
Method
Participants. Subjects were 2 male (ages 15 and 16) and 2 female (ages 14 and 15) students enrolled in eighth grade and classified with mild mental retardation based upon DSM-IV (American Psychological Association, 1994) and ICD-10 criteria (World Health Organization, 1993) . One of the male participants received supplemental thyroxin for congenital hypothyroidism, one of the female participants had received chelation therapy for the treatment of exposure to lead, and each participant had a history of mild seizures. The children had been evaluated with the WAIS on which full-scale 10 scores ranged between 68 and 74 and on the Vineland Adaptive Behavior Scale on which scores ranged between the 34th and 45th percentiles. The students received the majority of their instruction in the regular classroom, although the lifeskills materials that served as test stimuli in the present study were taught within the children's resource room.
Materials. The six modules were created using materials from the Steps to Independent Living Series (Lobb, 1998) . The modules included materials on staying emotionally healthy, personal safety, wise decisions about using alcohol and chemical substances, personal grooming, taking care of one's body, and practicing good nutrition. The IF AT and Scantron forms were identical to those used in Studies 1 and 2.
DeSign and procedure. The materials were taught by a certified special education instructor in the participants' resource room. Each unit was completed during a separate 2-day sequence that required approximately 2 hr per day. During Day 1, unit materials were presented and practiced; During Day 2, unit materials were reviewed and practiced and a 10-item multiple-choice test was completed. No more than 2 units were completed per week.
The 4 students were familiar with multiple-choice testing and each was introduced to the IF AT and Scantron forms, the response requirements of each form were reviewed, and responding was practiced before beginning each test using the procedures described in Study 2. One student completed the 6 unit tests using the IF AT, 1 student completed the first 3 tests with the IF AT and the last 3 tests with Scantron forms, 1 student completed the first 3 tests with Scantron forms and the last 3 tests with the IF AT, and the 4th student completed the 6 tests using Scantron forms. Two questions were randomly selected from each unit reached by separating the percentage of retention attributed to the modules during which either the IF AT or Scantron forms were used. As seen in Figure 7 , the most retention was observed for both students when the IF AT was used, suggesting that test format, rather than an alteration of the testing process, was the determining factor.
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Test Fonnat Figure 7 . The percent retention of test materials as a function of test format in Study 3.
Discussion
The evaluation of preschool children, elementary school children, and junior high school students using an answer-until-correct procedure that provides immediate feedback promoted a higher overall level of retention of test materials than that observed for students evaluated using Scantron forms on which answers could be recorded, but not verified. In each study the participants reported that the test-taking requirements and the requirements of selecting an answer (i.e., scratching off the waxy opaque coating for the IF AT and darkening a lettered-circle for the Scantron) were clearly understood.
Participants evaluated with IF AT forms reported more positive testtaking experiences than did participants evaluated with Scantron forms. Indeed, in Study 3, the participant switched from using IF AT forms to Scantron forms reported declines in interest, involvement in the testing process, and perceived learning; in comparison, the participant switched from using Scantron forms to using IF AT forms reported increases in interest, involvement in the testing process, and perceived learning. The results of participant debriefings in Studies 2 and 3, while qualitative in nature, consistently indicated that feedback enabled participants to modify some of their test-taking strategies, and for future tests, to modify their strategies for test preparation. The beneficial effects of testing with the IF AT for elementary school students are consistent with prior studies conducted in our laboratory on the retention of academic and nonacademic material by college students (e.g., Epstein et aI., 2001 Epstein et aI., , 2002 . The IF AT form provided item-by-item affirming or corrective feedback, and students exited each question with the correct answer, and with initially inaccurate response strategies corrected-information and opportunities not available when Scantron forms were used.
Feedback has been shown to increase the performance of children and adolescents with a wide range of special needs. For example, for children with learning and reading disabilities, feedback increases the rates of correct responding (Perkins, 1988) , the ability to interpret metaphors (Baechle & Lian, 1990) , attributions about performance (Okolo, 1992) , spelling accuracy (Kearney & Drabman, 1993) , long division skills (Robinson, DePascale, & Roberts, 1989) , and word recognition accuracy and reading comprehension (Huebusch & Lloyd, 1998; Pany & McCoy, 1988; Peverly & Wood, 2001; Schunck & Rice, 1993) . Similarly, for children with mild to severe intellectual deficits, feedback has been shown to increase performance evaluations (Turner & Matherne, 1994) , ability to read grocery words (Schuster, Morse, Griffen, & Worley, 1996) , word recognition skills (Farmer, Kline, & Bryson, 1992) , spelling ability (McDonnell, Thorson, Allen, & Mathot-Bruckner, 2000) , and the number of correctly chained steps completed independently in daily living tasks (Mechling & Gast, 1997) .
The results of Study 1 are consistent with and supported by those of Study 2 and provide initial support for the utility of the IF AT with elementary school and with preschool populations studying academic readiness materials. One half of the children in Study 2 functioned at least 25% below their age level, yet the beneficial effects of testing with the IF AT were evident: Their performance matched that of nondelayed children tested with Scantron forms on the final examination, and their retention exceeded that of nondelayed children tested with Scantron forms on the readministrations of the final examination 1 and 3 months later. It is not surprising that the children classified as developmentally delayed in Study 2 would benefit from immediate feedback, affirmation of correct responding, and the correction of initially inaccurate responding as these learning processes are central to the discrete-trials approach that is highly effective for working with special populations. The classification system in Study 2 combined observational checklists for age-appropriate developmental tasks and adaptive behavior, whereas the classifications in Study 3 combined measures of adaptive behavior with a standardized measure of intelligence. Despite noteworthy differences between these systems, it is clear that the scores of children classified as delayed were lower than those of children classified as nondelayed. It is also clear that the IF AT is an assessment strategy that promotes the retention of learning by children identified by developmental screening tools as being at risk.
Study 3 employed a single-subject approach using established curricular materials for the teaching, learning, and practice of adaptive skills. The participants in Study 3 readily understood the requirements of multiple-choice testing and completed their tests without making any more unintentional errors than those observed in Studies 1 and 2 or in prior studies (e.g., Epstein et aI., 2001 Epstein et aI., , 2002 . The results of subject debriefings in Studies 1-3 consistently indicated that use of the IF AT increased confidence in deCiSions, did not increase test anxiety, and decreased concerns over predicted poor performance on future testsoutcomes not observed when Scantron forms were used. Collectively, the results of Study 3 provide initial support for the use of the IF AT with adolescents with special needs, but additional studies are needed to replicate these outcomes and to extend them to students with a wider range of intellectual and physical challenges. The elementary school children in Study 1 reported no problems with the IF AT's response requirements; these requirements were more challenging for preschoolers and they may not be feasible for participants with severely delayed or impaired fine and gross motor skills.
The results of subject debriefings in Studies 1-3 consistently indicated that the children, including those with developmental delays, were able to understand the test items and response processes sufficiently well to complete test instruments and to explain the process correctly to their supervising teacher prior to beginning the practice period before each test. This outcome supports prior studies in which agerelated differences in responding to multiple-choice and two alternative forced-choice formats were examined. The multiple-choice format has been successfully used to assess comprehension of Piagetian part-whole perception in children between the ages of 3 to 5 years (BOisvert, Standing, & Moller, 1999) , comprehension and analyzability of idiomatic expressions and semantic context by 1 st, 3rd, and 4th graders (Levorato & Caccaiari, 1999) , and response-bias reduction for 3-and 4-year-old children (Peterson & Grant, 2001) .
The present results support those of prior studies in which the IF AT was included (e.g., Epstein et aI., 2001 Epstein et aI., , 2002 , as well as a study by Van Houten, Morrison, Jarvis, and McDonald (1974) in which the effects of providing feedback on journal writing of 2nd and 5th graders were examined. Feedback was related to the number of words students wrote in their journals; its provision significantly enhanced the performance of these students on subsequent writing tasks. Students not provided with feedback did not demonstrate improved performance. In Study 1, 7th graders did not demonstrate performance that was superior to that of 1 st and 3rd graders, and this finding was surprising, especially because the older students should have more sophisticated memory and retention strategies (Paris & Lindauer, 1976) . There were no differences in the incidence of answer changing between the four grades in Study 1 or between the delayed and nondelayed children in Study 2, although the incidence of answer changing has been reported to differ between the elementary grades. For example, Wagner, Cook and Friedman (1998) reported that answer changing in 5th graders was related to cognitive style, with students scoring high on a measure of impulsivity being more likely to change answers and to gain more points than students scoring high on a measure of reflectivity, an outcome supported by My Druc Tram and Varnhagen (1998) .
The outcomes observed in Studies 1-3 were similar to those observed in our prior published reports: Students evaluated with the IF AT during original learning, relative to those originally evaluated with the Scantron form, performed significantly better on retention tests conducted after delays of 1 or more weeks (e.g., Epstein et aI., 2001 Epstein et aI., , 2002 . The retention of learning demonstrated by elementary and preschool students originally evaluated with the IF AT is similar to that reported previously for university students. Both participant groups indicated high levels of satisfaction with the IF AT, perceived that the IF AT more actively engaged them in the learning process, and that the immediate affirming and corrective feedback facilitated awareness of their preparation and testtaking style without increasing their anxiety. Lundgren, Sampson, and Cahoon (1998) reported that male and female students accepted positive feedback, but rejected negative feedback, and that female students' selfesteem was related to positive feedback. These ratings were made 8 to 10 weeks after completing tests, whereas those of the present study were made immediately after completing a test. In our studies the IF AT form was well received, independent of performance on the test, and no sex differences have been observed. Stubblebine (1998) reported that feedback perceived as threatening to final course grades resulted in lower projected course grades and lower ratings of self-efficacy. These outcomes have not been observed in our laboratory, although these differences may be related to the assessment of projected rather than actual performance. Clark, Fox, and Schneider (1998) reported that neither delayed nor immediate feedback presented in either an item-by-item or an answer-until-correct format affected student performance, and that anxiety during testing was not related to type of feedback. Participants in that study were permitted to select the condition of feedback they preferred during later testing periods, and most selected the answer-until-correct format, a choice not related to self-reported level of test anxiety. The absence of a feedback effect in Clark et al. (1998) is consistent with the results of the present study as is the preference for an answer-until-correct format. The results of these studies demonstrate that feedback, positive or negative, affects neither academic test performance with new items nor test anxiety. Thus, the immediacy of feedback and the answer-until-correct process offered by the IF AT provide substantial opportunity without differentially disadvantaging a learner who fears the evaluation process.
Despite almost a century of research, there is little consensus either about the mechanisms by which feedback affects learning or about the efficacy of feedback (Kluger & DeNisi, 1998) . Delays as short as several seconds have been reported to adversely affect the learning of children (Hetherington & Ross, 1967) and adults (Aiken, 1968; Beeson, 1973; Gaynor, 1981) . Surprisingly, a 24-hr delay of feedback has been reported to have a positive influence on learning, an outcome known as the delayretention effect (ORE) (Brackbill, Bravos, & Starr, 1962; Kulhavy & Anderson, 1972; Surber & Anderson, 1975) . The mechanisms underlying the ORE appear to be related to the general beneficial effects of feedback, such as the correction of previously inaccurate assumptions and the reduction of inaccurate perseverative responding (Kulhavy & Anderson, 1972; Surber & Anderson, 1975) . The typical multiple-choice test may be an effective and practical assessment tool but it does not convert mistakes into new learning. Indeed, without corrective feedback, the learner likely exits an examination assuming that an incorrect response was actually correct; thus, an examination that does not employ feedback may promote misconceptions. Collectively, the present results suggest that the IF AT is an effective tool for promoting the correction of initially inaccurate response strategies and the retention of learning, especially benefitting participants presenting with developmental delays.
